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In the Marcus theory of electron transfer the outer sphere contribution to the free energy

of activation Go. is usually computed from Born continuum dielectric formula. The Mean

Spherical Approximation gives systematic corrections to this quantity, which for a solvent of

hard dipolar spheres can be explicitly calculated. The contributions are of two kinds: The

polarization of the solvent by the charges, and the electrostriction effects, which usally are

small. The effects of ion association are included using recent results for sticky potential

models. These corrections also can he incorporated into the dynamical theories of solvation

effects.
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The Discretenen of Solvent Effects in Malrcul
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In the M21=S teory II of e/eca o trasfer the outer
sphere conmbuion to the free energy of activation 4Gcu is
usually computed fora Brn continuum dielecoic formula

The MeW Spherical Apprximaton gives systiettriac
corrections to this quantity for rolecular soivents (21.
For a solvent of had dipolar spheres t cant be esplicidy
cacultl&. The contributions are of two kinds [31: The
polaization of the solvent by the charges, and dfe
elecostiction effects

AG is + AGss (1)

AGis 2zze2(l - l/e) (2)0S CIi + 0 r. 2

the second om is more coaples. and can be found in de
Literanr. ol is the ionic diameter and s is the solvent
diamte. The paranieter X is obtained from the dielectric

constant e using f4J
.(1 + ;) , 44c (3)

and is related to reaction field st infirit coupling (dipol

moment). The influence of ion association is included
using a sticky potential approximanon.
When de dipole diameter, th vanishes, then the classic
Born appoximation is obaiAed.

Cg al ion have been caried out fbr a repre iative
gup o( solvenia. Then cakuJUons ame discused with

esPeet data in the literaue

References
(iJ R. Marcus, I. Chem. Phys. 43, 679 (196.U
(21 L Slum. J. Stat. Phys. 18, 451 (1978).
[31 F. Gamto, P. Kualikt and G.N. Pany, J. Chem.

Phys. 79. 6294 (1913).

[41 M.S. Weniseim . Chem. Phys. 5$, 4291 (1971).


